In vitro mineralization by mesenchymal stem cells cultured on titanium scaffolds.
Titanium has been utilized in the field of orthopaedic and dental reconstructive surgery, but mineralization through osteogenic differentiation of osteogenic cells on titanium surfaces has not been fully investigated. Here we cultured rat mesenchymal stem cells (MSCs) on the surfaces of titanium dishes in osteogenic media containing calcein which is a calcium-binding fluorescence dye. On titanium dishes, MSCs showed high viability to adhere to the surfaces and excellent proliferation. At day 14 of culture, MSCs differentiated into osteoblasts to form mineralized matrices on titanium dishes as well as tissue culture polystyrene (TCPS) dishes which are widely recognized as optimal culture substrates. Calcein was incorporated into the bone minerals fabricated by MSCs cultured on both substrates to show green emission under fluorescence microscopy. The fluorescence intensity was quantified with an image analyser during culture periods. These results indicate that the surfaces of titanium showed a high adhesion/proliferation potential to MSCs and that the titanium effectively supported the osteogenic differentiation of MSCs comparable to TCPS dishes. Therefore, the titanium is an effective scaffold that is applicable in bone reconstruction surgery.